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Abstract of J P 6069839 (A) 



PURPOSE :To improve the characteristics of the 
electromagnetic coupler for electromagnetlcally 
coupling a communication line and a data terminal 
equipment and to compactly form the device. 
CONSTITUTION:Palred coils 10 and 11 for 
electromagnetlcally coupling the communication line 
and the data terminal equipment are formed by the 
laminating bodies of resin insulated circuit boards. 
On the resin insulated circuit boards, the coil 
patterns of primary coils 10a and 11a and 
secondary coils 10b and 1 1b are formed by printing, 
the plural resin Insulated circuit boards forming 
these coil patterns are laminated and adhesively 
integrated, and the correspondent coll patterns of 
respective layers are connected by using through 
holes.; By printing the coll patterns on the resin 
insulated circuit boards, the conductor width of the 
coil pattern and the inter-conductor gap can be 
made narrow, and the device can be miniaturized. 
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CLAIMS 



[Claim(s)] 

[Claim l]Coil pairs which consist of two coils which one coil is connected to 
the communication line side, and a coil of another side is connected to a data 
terminal machine side, and are moreover mutually combined with an electric 
magnetism target, A modulator which modulates a subcarrier with a sending 
signal or an input signal, and is supplied to one side of said coil pairs, Said 
coil pairs by a resin insulating substrate which forms a coil pattern including 
a demodulator which recovers a sending signal or an input signal from a 
modulated subcarrier which is outputted from other one side of said coil 
pairs. Or an inductive coupling device of a communication line and a data 
terminal machine laminating, being formed and becoming so that a coil 
pattern may be located on the same axle in a resin insulating substrate of 
two or more sheets which forms a coil pattern. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inductive coupling 
device which achieves a signal transduction operation between the inductive 
coupling device of a communication line and a data terminal machine 
especially another computer and data terminal machine, and 
communications networks, such as a telephone line. 
[0002] 

[Description of the Prior Art]The information processor (computer), terminal, 
or both terminals which exists in the center are connected with the analog 
signal telephone network which is a communication line of a low frequency 
band, and the data communication system which performs transmission and 
processing of digital data systematically is developed. 

[0003]On the occasion of the data communications by this system, a modem 
(modem) plays a very important role about the input/output control of 
transmission and reception signals. While a modem changes the digital 



signal from a data terminal machine into an analog signal and sending out to 
a telephone line, processing for returning again the analog signal 
transmitted from the telephone line to a digital signal before a terminal or a 
center computer is performed. 

[0004] Here, although it can transmit and receive only with said modem in 
the dedicated line of 1 to 1, to use a switched line, it is necessary to 
incorporate switchboard control mechanisms, such as dial signal sending out, 
together with a modem further. This is called NCU (network control unit) 
and it has an automatic sending-and-receiving function. 
[0005] The circuitry of NCU general to drawing 6 is shown. The sending 
signal sent through the terminal 5 from the data terminal machine (not 
shown) is supplied to the input terminal of the amplifier 1 via the resistance 
Rl, and the output faces to the primary side coil 2a of the transformer 2 
which is an inductive coupling device through the resistance R2. 
[0006]Usually, the frequency of the analog transmission and reception 
signals in such a data communication system is as low as 300-3400 Hz, and 
the signal power is also as large as OdBm -40dBm. The transformer 2 is 
bearing the operation which transmits an analog signal with such the 
characteristic, performing the direct- current insulation with NCU and a data 
terminal machine in a data communication system. 

[0007]Via the relay 3, through a communication line, the sending signal 
induced by secondary coil 2b of the transformer 2 is transmitted to the other 
party system, and goes from the terminals 4a and 4b. 

[0008] The analog input signal transmitted through the terminals 4a and 4b 
from the communication line goes into secondary coil 2b of the transformer 2 
through the relay 3 similarly. The input signal induced by the primary side 
coil 2a is supplied to the input terminal of the amplification machine 10 via 
the resistance R3, and the output signal is supplied to a data terminal 
machine side from the terminal 7 through the resistance R4. 
[0009] The call signal from a switchboard is impressed to the photocoupler 9 
via the resistance R5, the capacitor Cl, and the zener diode Dl, and makes 
switch-on between the terminal 8a and 8b. A data terminal machine detects 
a call because between the terminal 8a and 8b will be in switch-on. 
[0010]The snubber circuit, the zener diode D, and capacitor Co which consist 
of the resistance R and the capacitor C serve to remove the surge voltage 
from a communication line, and noise. 



[0011] When the relay 3 is connected to the telephone side to the case of the 
above connected to the data terminal machine side, it is connected to 
telephone via the terminals 6a and 6b, and a communication line enables use 
of telephone. 

[00 12] Although the smooth signal transfer between a data terminal machine 
and a communication line becomes possible by NCU constituted in this way, 
that miniaturization of this kind of NCU is usually in a difficult situation on 
restrictions of the structure of a transformer. 

[0013]That is, as for the transformer in the former, it is common to wind and 
form two sorts of copper wire in a single iron core. And by supplying 
exchange to one coil (primary coil), AC magnetic flux arises in an iron core, 
the induced electromotive force which is proportional to the coil (secondary 
coil) of another side interlinked with this magnetic flux at the square of a 
number of turns is excited, and the composition that electric power is added 
to the load linked to this secondary coil is taken. 

[00 14] The structure of winding two sorts of copper wire on this iron core 
caused increase of the rate of three-dimensional space occupation in NCU, 
and it had become a cause which cannot make not only NCU but a modem 
small. 
[0015] 

[Problem(s) to be Solved by the Invention] In order that the miniaturization 
of such a transformer 2 may solve the problem of being difficult, what 
constituted the transformer 2 by the laminated structure is proposed 
(JP,2- 105766, A). The device of this proposal forms the coil pattern of the 
couple of the primary side coil 2a and secondary coil 2b by printing etc. on a 
ceramic substrate, It laminates and unifies so that two or more sheet coil 
pattern may be located on the same axle in the ceramic substrate in which 
this coil pattern was formed, and the coil pattern of each class is connected 
using a through hole etc. Since it is not necessary to actually wind copper 
wire according to this proposal device, the miniaturization of a device can be 
attained compared with the conventional thing. 

[0016] However, in carrying out print formation of the coil pattern on a 
ceramic substrate, after printing a coil pattern on the ceramic substrate 
before calcination, laminate integration is carried out and it calcinates. Since 
a ceramic substrate contracts, with dispersion in this contraction, the value 
of the inductance of a coil differs in this firing process, and the problem of a 



stake for obtaining the stable characteristic arises in it. When it is easy to 
generate warping deformation in a substrate by heat distortion and surface 
mounting of the layered product of a ceramic substrate is carried out to the 
circuit board by this warping deformation at the time of sintering of a 
ceramic substrate, the stability of stability worsens, and it becomes a 
problem when attaining automation of surface mounting. 
[00 17] Since an etching method cannot be used for the method of carrying out 
print formation on the ceramic substrate before calcinating said coil pattern 
like a resin substrate, the screen printing using a silk screen becomes main, 
but. Under the present circumstances, since there are problems that it is 
easy to generate blinding of the screen at the time of printing and a 
conductive pattern becomes blurred and it is easy to disconnect -- it is 
difficult to make printed conductor width thin, and printed conductor width 
of a coil pattern is not made, for example to below 300 mum. Since the 
interval between printed conductors also bleeds on that high accuracy of a 
silk screen cannot be taken, and the ceramic substrate before the printing 
material calcinating and it is easy to spread around, in order to avoid contact 
of patterns, For example, in order to have to make it large with 300 mum, 
when the forming face product of a coil pattern becomes large and attains the 
miniaturization of a transformer, it is still insufficient, and there was room 
of improvement further. 

[00 18] Although a transformer is formed into NCU or the circuit board of a 
modem, the function of a transformer is given to the circuit board itself as 
mounting structure of a transformer and the new technique of saving the 
time and effort which mounts the transformer as parts is also proposed, 
When a ceramic substrate is used as the circuit board of NCU or a modem, 
By the warping deformation at the time of sintering of a ceramic substrate, 
etc., it is difficult to use as the circuit board of NCU or a modem, since it is 
difficult to form the ceramic laminated circuit board of a wide area, and 
when aiming at mounting deployment of this new transformer, it becomes 
trouble. 

[0019]Are made in order that this invention may solve an aforementioned 
problem, and the purpose, It is in providing the inductive coupling device of 
the communication line which can cancel said various kinds of problems by 
having used the ceramic substrate as an insulating substrate which forms a 
coil pattern, can attain and combine stabilization of the characteristic 



further, and can attain the miniaturization of a device, and a data terminal 

machine. 

[0020] 

[Means for Solving the ProblemjThis invention is constituted as follows to 
achieve the above objects. Namely, coil pairs which consist of two coils which 
one coil is connected to the communication line side, and a coil of another 
side is connected to a data terminal machine side, and moreover combine an 
inductive coupling device of this invention with an electric magnetism target 
mutually, A modulator which modulates a subcarrier with a sending signal 
or an input signal, and is supplied to one side of said coil pairs, Said coil pairs 
by a resin insulating substrate which forms a coil pattern including a 
demodulator which recovers a sending signal or an input signal from a 
modulated subcarrier which is outputted from other one side of said coil 
pairs. Or it constitutes as a feature laminating, and it being formed and 
becoming so that a coil pattern may be located on the same axle in a resin 
insulating substrate of two or more sheets which forms a coil pattern. 
[0021] 

[Function] In this invention of the above-mentioned composition, the coil 
pairs which combine a communication line and a data terminal machine 
with an electric magnetism target are constituted by the resin insulating 
substrate which forms a coil pattern, or its layered product, As main 
methods in case there is little warping deformation which produces the 
formation board of a coil pattern by having considered it as the resin 
insulating substrate in the case of a ceramic substrate and a resin insulating 
substrate prints a coil pattern on it, Since the technique of etching can be 
used, there are no problems, such as a blur of the conductive pattern 
produced at the time of printing of a ceramic substrate and an open circuit, 
the conductor width of a coil pattern and the interval between conductors of 
a coil pattern can be narrowed as compared with a ceramic substrate, and 
the miniaturization of a device can be attained. 
[0022] 

[Example] Hereafter, suitable working example of this invention is described 
based on Drawings. The circuitry of one working example concerning said 
this invention device conventionally equivalent to a device is shown in 
drawing 1 . In the figure, the signal transmitted from the other party via the 
terminals tl and t2 connected to a switchboard is removed in noise and surge 



voltage through the SUBANA circuit and the zener diode Zl by the 
resistance Rl and the capacitor Cl, and goes into the bridge rectifier circuit 
Br. One output of the bridge rectifier circuit Br faces to one input terminal of 
the amplifier 1 via the capacitor C2 and the resistance R2. 
[0023] The abnormal conditions of the signal which the subcarrier was 
supplied and was received from the oscillator 7 are carried out to the input of 
another side of the amplifier 1 through the resistance R3. 
[0024] Thus, the output of the amplifier 1 by which abnormal-conditions 
amplification was carried out is outputted towards the primary side coil 10a 
of the coil pairs (it abbreviates to coil pairs below) 10 of the inductive 
coupling device which is a characteristic component in this example, The 
signal induced by the secondary coil 10b by inductive-coupling operation 
within these coil pairs 10 is sent to both the inputs of the amplifier 2. The 
carrier component on which the input signal was overlapped by the 
integration circuit which consists of the resistance R4 connected between one 
input of the amplifier 2 and the output side and the capacitor C3 is removed, 
and the signal to which it restored via the resistance R5 and the terminal t3 
is sent out to a modem, and goes. 

[0025]On the other hand, when performing data communications towards 
the other party system from a data terminal machine, a sending signal is 
supplied to one input of the amplifier 3 via the resistance R6 from the 
terminal t4. A subcarrier is supplied to the input side of another side of the 
amplifier 3 from the oscillator 8, the sending signal which received the 
predetermined abnormal-conditions amplifying function within this 
amplifier 3 is sent to the coil pairs 11, and the sending signal induced by the 
secondary coil lib from the primary side coil 11a by inductive coupling 
operation goes into the amplifier 4. 

[0026] The sending signal by which the carrier component was removed by 
the integration circuit which consists of the resistance R8 and the capacitor 
C4 which were connected to the input edge and outgoing end of the amplifier 
4, and recovery amplification was carried out goes to the bridge rectifier 
circuit Br through the resistance R9 and the capacitor C2, From the 
terminals tl and t2, it is sent out to a communication line through a 
switchboard, and goes. 

[0027] Signal transduction also of the tone dialer signal inputted from the 
terminal t5 is carried out in said same strange recovery operation, and it is 



sent out to a communication line. [ as well as the above-mentioned sending 
signal ] 

[0028]When transmitting a dial pulse signal from a data terminal machine, 
this sending signal is inputted into the base of the transistor Ql via the 
resistance RIO through a modulation and demodulation circuit equivalent to 
said each sending signal from the terminal t6. The transistor Ql sends a dial 
pulse signal to a switchboard because carry out an on-off action, make the 
transistor Q2 turn on and off as a result and it is intermittent in line current 
with the signal inputted into the base of Ql. Since the fundamental 
operation for sending out a dial pulse signal to the transistor Ql does not 
have a case of said sending signal, and a changing place, detailed 
explanation is omitted. The regulated power supply circuit in drawing 1 
serves to supply electric power to the amplification machines 1 and 4 and 6 
grades. 

[0029]Next, in this example device, the structure of characteristic 
laminated-circuit-board type coil pairs is explained in detail, referring to 
drawing 4 from drawing 2 . The basic unit of these coil pairs is what used the 
electrical conducting material and carried out print formation of the coil 
pattern on the resin insulating substrate which makes resin, such as a glass 
epoxy board, a subject, It is possible to obtain the inductive coupling device 
which could form the thermoplastic glue line in the surface of a resin 
insulating substrate on which it comes to print this coil pattern, could 
increase the number of turns of the coil on it by laminating two or more [ of 
these ] and carrying out a heating bond, for example, and equipped it with 
the desired performance. The coil pattern of each class by which laminate 
integration is carried out is connected using a through hole etc. 
[0030] Although (A) of drawing 2 shows the relation between coil patterns on 
two or more resin insulating substrates laminated in this way, by a diagram, 
it is drawing the substrate in the excluded form for understanding 
facilitating. 

[0031]The primary side coils 40a and 42a and the secondary coils 44b and 
46b take 4 respectively alternate stage constitution, The trailer 44f of the 1st 
secondary coil 44b, and the trailer 46f of the 2nd secondary coil 46b, The 
trailer 40f of the 1st primary side coil 40a and the trailer 42f of 2nd primary 
side coil 42a ** are connected through Thb and Tha of the through hole 
formed in the resin insulating substrate, respectively, respectively. 



[0032] (B) of the figure shows the sectional view of the coil pairs which 
comprise the four above-mentioned steps of coils in a laminating condition, 
The two primary side coils 40a and 42a each and the secondary coils 44b and 
46b are connected by the through holes Tha and Thb, respectively, and four 
coils are located in the state of having been mutually close. What is 
necessary is just to make it flow through the connection between each trailer 
by arbitrary methods, such as laying underground the pin which consists of 
conductive material in a through hole. 

[0033]In this way, the formed coil pairs are not what wound copper wire on 
the iron core like the transformer used conventionally, Since what printed 
the coil pattern in two dimensions on the superficial thin resin insulating 
substrate is laminated, the overall volume decreases substantially and coil 
pairs can be provided in a compact form. And in this example, since it is 
made to carry out print formation of the coil pattern by methods, such as 
etching, on a resin insulating substrate, While being able to narrow 
conductor width of a coil pattern, for example with 100 mum compared with 
the case where a coil pattern is formed by silk screen printing on the 
conventional ceramic substrate, Since the interval of a conductive pattern 
can also be narrowed with 100 micrometers, if the turn number of a coil is 
the same, it can be made small size more, and if surface area of a substrate is 
made the same, the turn number of a coil can be enlarged more. 
[0034] Since the temperature of adhesion heating is lower than the 
calcination temperature of a ceramic substrate enough when a coil pattern 
carries out laminate integration of the resin insulating substrate by which 
print formation is carried out, It becomes very convenient, also when 
carrying out surface mounting of the inductive coupling device which 
consists of a layered product of a resin insulating substrate to the circuit 
board of NCU or a modem, and the stability of the stability is good in the 
case of the heating bond and performs automatic mounting at it, since it is 
hard to carry out warping deformation of the resin insulating substrate by 
heat distortion. 

[0035] Since a resin insulating substrate has producing [ little ] warping 
deformation like the above, there is no collapse of the shape of a coil pattern, 
therefore dispersion in the inductance of a coil is also lost, and the 
characteristic of inductive coupling can be improved substantially. 
[0036] Even if it faces adopting the latest new mounting configuration that 



carries out burial formation of the inductive coupling device (coil pairs) into 
the circuit board, For example, by the layered product of two or more resin 
insulating substrates constituting the circuit board, and forming a coil 
pattern on the circuit board which consists of a resin insulating substrate of 
each class, burial formation of the coil pairs of this example will be carried 
out into a laminated circuit board, and it becomes easy to aim at new 
mounting deployment of coil pairs. 

[0037]Other examples of composition of the coil pairs concerning this 
invention device are shown in drawing 3 . The thing of this working example 
is characterized by inserting a magnetic material between each coil pattern 
currently formed on each resin insulating substrate laminated. 
The magnetic flux produced when current flows into a coil by this is 
centripetally attracted towards the center at which the magnetic material is 
located, and the rate of a flux linkage improves remarkably. 

[0038] In (A) of the figure, the magnetic material 54 is inserted between the 
primary side coil 50a and the secondary coil 52b, and this achieves the 
operation which brings together the magnetic flux excited by the coil in the 
central part. 

[0039] (B) of the figure is a sectional view of the coil-pairs composition 
equipped with the magnetic material 54 at the time of considering it as such 
a two-step lamination type. Adhesion fixing of the magnetic materials 60 and 
62 is carried out in the form which puts the whole coil pairs also between the 
upper surface of the upper part resin insulating substrate 56 and the 
undersurface of the bottom resin insulating substrate 58 in the upper and 
lower sides, i.e., the example of a graphic display, of coil pairs besides the 
magnetic material 54 between the primary side coil 50a and the secondary 
coil 52b. 

[0040] Other working example of the coil pairs concerning this invention is 
shown in drawing 4 . The thing of this working example is characterized by 
forming the guard pattern 64 for preventing the electromagnetic induction 
from other circuit patterns around the spiral coil pattern by which print 
formation was carried out on each resin insulating substrate laminated. 
The S/N ratio of the transmission and reception signals induced by each coil 
by this can be raised epoch- makingly. 

The end of the guard pattern 64 is grounded and takes the same composition 



to all the coil patterns. 

[0041] Other working example of the coil pairs concerning this invention is 
shown in drawing 5. It being characteristic in this example is having formed 
a metal plate or a metallic foil aiming at electromagnetic shielding in the 
laminated both outsides or one side of the resin insulating substrate. On the 
one side of the primary side coil 72 and the secondary coil 73 which were 
printed via the resin insulating substrate 71, or both sides, the metallic foils 
73 and 74 printed by the resin insulating substrate 75 are laminated, and it 
is considered as electromagnetic shielding at them. Although drawing 6 
shows the example which used the one primary side coil 72 each and 
secondary coil 73, a coil is good also as composition which a primary side and 
two or more downstream used. 

[0042] This invention is not limited to each above-mentioned working 
example, and can take the mode of various operations. For example, 
although the glass epoxy board constituted the resin insulating substrate 
which forms a coil pattern from above-mentioned working example, the resin 
insulating substrate various type of those other than this can be used, for 
example, the substrate with which phenol resin is impregnated can be used 
for the substrate of paper. Although the resin insulating substrate of two or 
more sheets is laminated and formed in above-mentioned working example, 
it is good also as composition of the resin insulating substrate of one sheet 
which formed the primary side coil in the field and formed the secondary coil 
in the another side side on the other hand. 
[0043] 

[Effect of the Invention] This invention the coil pairs which combine a 
communication line and a data terminal machine with an electric magnetism 
target, Since the resin insulating substrate to which it comes to form a coil 
pattern, or its layered product constitutes, Since the etching method which is 
not the silk-screen-printing method that is the conventional technique of 
carrying out print formation of the coil pattern to a ceramic substrate but the 
method of generally printing a circuit pattern to a resin substrate can be 
used, The conductor width of a coil pattern and the interval of a coil 
conductor can be made narrower, and much more miniaturization of a device 
can be attained. 

[0044] Since it can be made to unify at a temperature lower than calcination 
temperature when unifying the conventional ceramic substrate for whether 



your being Haruka when carrying out laminate integration of the resin 
insulating substrate of two or more sheets, warping deformation by the heat 
distortion for this heating unification can be lessened. For this reason, when 
carrying out surface mounting of the coil pairs by which laminate integration 
was carried out to the circuit board, the stability of that stability is good, and 
it becomes convenient when attaining automation of surface mounting. 
[0045] Since the contraction at the time of calcination and its dispersion also 
really [ heating ] have little warping deformation of heat distortion like the 
above, Since the shape of a coil pattern does not collapse, therefore 
dispersion in various characteristics including the inductance of a coil can be 
stopped, the stable inductive coupling characteristic can be obtained. 
[0046] When the conventional ceramic substrate is used, It is difficult to form 
the circuit board of a wide area which can be equal to practical use by the 
warping deformation at the time of the sintering, Therefore, although it is 
insignificant for carrying out burial formation of the coil pairs into the circuit 
board, since the coil pairs of this invention have that warping deformation 
occurs [ little ], it is advantageous, also when it becomes easy for the circuit 
board to carry out burial formation of the coil pairs and new deployment of 
coil-pairs mounting structure is aimed at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a circuitry figure of one working example of this invention device. 
[Drawing 2] lt is a structure explanatory view of the transformer concerning the 
working example device. 

[Drawing 3] It is an explanatory view showing other working example of the transformer 
concerning this invention device. 

[Drawing 4] It is a coil pattern figure of the transformer in which working example of 
further others of this invention device is shown. 

[Drawing 5] lt is an explanatory view of coil pairs showing working example of further 
others of this invention device. 

[Drawing 6] It is a circuitry figure of a device conventionally. 
[Description of Notations] 
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bk<D-muj\"W-ymmmc£oxw&u 

C<D=t-fjWW-ymi&i<tirc-i>y 5 7^I«W 

mt l , m<D?j)\»w- y*7.i\,-*-mmm 
Lxm®tfcmx'&z 0 coaaKSiiHfcfentf, ^ 

mm<D>b®it*mm s c t *<r* t * c 1 1 4 s» 

[0 0 16] L^L^^P). t'-5^-y^S1g±(C3^;l/ 



3 

Hutica^ww- yzmiLm, m-mt ix 

fc& c©TO©tfe>of£efcD> ^m^yf^y- 
£ft, *7 5y*8fi©«S8i3fc:, |ftS» 
D> -fevS y *^©&@tt*l38&gffif<:lf&gt S 1 

tt, ffiDosstt*ji<*5, Si2ig©ifj(b*ia* 

±T*F t gHi:ftS 0 

[0 0 17] MB3-r^;^->*«rtmi©*5 

^ ^ssitwiMirasatt, guess©* ?e 
x 7 f - > ^te & m x * ft ^ ft * , -> ;l/ * * * >; - y z 

mvzzt v-ymmtt±t%5t)\ mi 

m>W - ytffrtnXWB LIi^ C t ft £©BBBtffc 
fcfcik Bl«WWMl«iBe<'r*i:fc^||l / <, 
^-^©AWMWMItt, IH*.tf300 /imWTKtt-ptft 

k wmmmmm^yfrtztv-yom 

tifcfft6ft^fti6, ?'<M*-y<n&amfW*iz< 

ft 0, h5yX©/hS{fc*0£±T*£*+#T-fc9> 
«6»£iSBlO*«!l««ft-3ft. 
[00 18]?6K, hyy^mmmmtLX, hy 
yx*N C UfeJ^li^fACSffiSfi^liMU 0 

r A<D|alB}»fi LTfli^fc»£tt % -127 5 y *3Sfi© 

©@iSS«i:LTipJffltS{:i:H:H«T*fet)s C©#rfc 
ft h7>*©£8Jffl«*H3±T?33lfcfcS. 
[0 0 19] *5^tt±KRH*»i* , rsfti6{c**n 

£!©?«£« u t, <fc <9 -jw*tt©ssft*Bi 

COO 20] 

**»6ffl**n**a**ifc«asiSfr6aii(i^xtt* 
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[002 r] 

«***«JR«a»KIS^-r 5 3>f ;l/*f « 3 <f/W \* - 
ymti LX ft ftffBMSSSXttfQJBIIftic «fc 

io ««snr'fco, a^/M*-:/©)*)*!***!** 

S#j£l-ftCfcT% *5 5y*S«©«$fc*i;*E!J 
«»««^4<, *fe, ^l*fiiiSfi(ie©±{c3^;l/^ 

z-ymmtz>tzv>?E.%-mtLx, xv+vvq 
%-mmxz « fe«>, *7 57 *st£©8ij»£& t 

> ©ag&Hfc <fctf3 ^71/; V - y ©$#Mlllinj« 
* v5 y *«RfcttJttl/C3E< *B©/M!{fc*a 

[0 02 2] 

{$*-i»j©iiis&®$£*i- 0 hhk*^t, %m 

K«»*n*«? t l fc<ktf t 2 *^l/T*B?H*»6€ 
HS*nT*fc«9W:!a8iR l i:3>r>-9-C 1 fc(C<k5 

S^KKBttB r©-#©aj*tt3^r>-9-C 2**tffi 
KR 2 *^LTJB(B« 1 ©-^'©AW5-Tt|Sj*^o 
[0 0 2 3] HNB88 1 ©flfi*©A^KttfifitR 3 %1 1 
30 7 * e>ISS3l«*m^ n^lt L fcfi^©K 

frt>tl5o 

[0024] !i©j:5teitWiWB*nfeiii*»i©a}» 

B©3^;1/^ (WTa^rt'ttfcie*) ^©-M^-Y^ 
10a K^Tffl*?tU ^3^;W4l0rtT-l#^f^ffl 
\c a r> wzjMaJMQ b lcli££nfcft«liiMH 

2 ©^uAAtciMenso 2 (o-rnhfimtim 
tvmcmzftrcmm 4 fc3>r>^c 3 tfrzit 

40 fifiiR5, «RFt 3*^LT«H*tlfc«^*< 

[0 0 2 5] flfi*, r-«*»£MQh>XrAK 

6 *k \jxws&ft#wm 3 ©-»©A*tc«ies n 

5c ii*I88 3 ©ffl?3©A AM(C BiH 8 *» 
8tt&sn. KHfiH 3 «T'BB£©^iUII«iffffl*Stf ft 

©-*tl3-//H I a fr6:2Mll3-f/HI bJcl^g^tift 

50 [0 0 2 6] «HB»4©A*i«li:tB*«ilK:»«?nfca 



5 

ft R 8 to <fc tfa > r >"? C 4 fr£ ft 3®#®S&fc: cfc o T 
»HiaitJ« WBf S J ftfiSUSMi. 2 nftSiOfiffctSft R 
9 i: 3 >r>^ C 2 *«T 7'J 7 SWftllB B r left* 
K lto<fctft 2^&Sft««STjie@t8Kig 

[oo2 7] jiWimtmic, m t st^x-h 
coo2 8] nit. r-mmfrmjvznw® 

U h^yi^Q l©^-X{cA£Sft§o h5>3> 
7.#Q 1 Q 1 V>^-7.lCktllEftrcm}££<9, * 
y • * 7ftft* U lilJR t LX Y ^ y i?x *Q2**y 
• *7S*»\ lsltg3iK<DVrtt«fT7 e 

««^©«*i:igt>* tczm^tz&s mama* 

[0 0 2 9] *|C, a2A»6H4*#SBLOO, #HSS 
8«Jtlitfe^r#8l6«jftSliS1gS©3-r;l/^<3D#rjfi* 

*t*ci:tfT*, ^©ti^ffi^ftmSS^ff^ 
ScfctfnJIirefc*. ftto\ $®H*fl:2ttT^S&l 30 

[0 0 3 0] 02© (A) ttc-5urswi**ift««o 

[00 3 1] -#{W3WM0afc«fctf42afcH£W3-r 
;W4 b fe<fctf46 b tt*ft*ih£^8v»® 4 gtftj$& t 
9, & 1 -MiJa-i';l/44b©l|»4 f fc|g2rMi|a 
-T/W6 b ©;S«46 f\ g l -*H3 -f ;U40 a ©»$ 40 
40 f tm 2 -MIJ3-OM2 a ©©!&&»12 f fctf^tl? 
n«ffi«S»S«fc:fl5B8*tifc^/b-*-/l/©T h btsJ; 
tfT h a ZMixztiztmuztir^Zo 

[0032] ism© (B) ttmjBmx&ziEimv 
3jA'VWi&zti&3>(j]4iMm®%n<u &21© 

— £M3<TM) a to J: 42 a * LTr^iJa 4 MA b to 
£tf46btf*ft^ftXyl/-*-;l/T h atsitfT hbic 
J: 5JB«*ft»i:«te, 4 IH©3^/W4fflSfcffiSiLft 
ttaVC'ffiHl/U**. ft td, £l«fBK©&&«, X 
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[0 0 3 3] C 5 LT*«*ftft3-r^*tt8WEflJV^6 
tlTl^S h 7>7©J: 7 K^^±t^*#IaJ t ft fe© 
T-«ft< . ¥iBffilft»^ffllEI6»S«±K3«7c«fC3 
-T ;W < * - V * 0 J»J b ft ©£ ©iff 3 ft 46, * ©£ft 

n y£x y ? y yft if©£ ttTflMJ&W 1 a 

idfc tftt©T*feS^6. '«©-tr^ = v*rWS±\c 

ztv-ymmn&f&tzitG 
srattetfttf, i03^;i/©^->»%^t< < r4c 

[00 3 4] Sft, 3-T/W<^->*«S«!|JgjS«nTI/^ 

*«ms*e»««*««-«:ftr4i«, s»)iip^©rig« 

•b7 5>y^SS©^Sft<fc0fet^tl^©T*, ?■© 
APS»«»<!)BK> ttetBttafiAWS^ic J: o X R *) K 

*©so©fiStt#«fi<, mtwrnm tx%> 
[0035] $6{c, tuiE©to<. mmm&mtRKi 

©W*Hb<ft<, LftA^T, 3^;U©^y^^>x© 
tf 6o* feft < ft D > «8l«f^©1#tt**«fc*8t S 

[0036] msssw^mfa^H (3-r 

KRUTt, «l*tf, HKS«c*«IS©fitlii|fii!iS«© 

ftSo 

[ 0 0 3 7 ] 0 3 J£*58fl8»fiK«* 3-</l/#Oft!!©#| 

tz*i4cmx$micmzti, msm&vimL 
<fni±-rso 

[0 0 3 8] (h!0© (A) }C*5V>T, -^(|ij3^;kTOa 

to 0 , c n^3-r;i/fc®g?nftii^^^©'ii^spfcm 

[003 9] PflHO fB) t±C9Lft2©tSStLft 
*3^*att#»54^.«a Lft 3>f/l/«ffi^©»r® 



(5) «PCi-6 9 8 3 9 

7 8 

60fe<ktf62«««aH3£*tlT^S. [0 0 4 4] ifc, XMk0mftlM«ffll--ffcfl: 

[00 4 0] H4*c*»WK«53-fM>f©fl!!OSiasl5ll * -SRiK, 0*0*55 y*»R*HWW* fctoft 

#->64£fiML/cCt%#$£LT*5^ cn^io 10 nfc 3 ^;b^|S|gSS«ztffi^f Sfctts 

T#n-r;l/k:|iesnsja6SiI^OS/'NJt*l8fi« <D£MW&<. ffi&8©£l»rtt*BI5±T-#S5£i:ft 

-»7-.X*ftT&tK £3^;l/;**-;4cftLT|H| [0 0 4 5] ilE4)&n<> MS»OS9Xe 

[00 4 1] SJStC^lBfcffiSa-f^OffilO^aSlW T% 3-<;W^->©^«*m-5<ltJ!)^<s Uctf 

KJ^«71*ftl,TfflWSftrc-#M3^;W2i:i:# [0 0 4 6] SSfc* t^DfcvS v*IMfi*fflV\fc* 

H6T*«# 1 <i©-^i|3-f;W2t-^ffl!Jn>f;l/ ®&SWfc3^/l/#M^t££ 

73£ffl^fct«**LtV3tf, 3f;Wi-m z&tM ^^(Oni'^iS^^^^tSii^d 

[0042] a*, *%Wtt.tiB#nsis^{c[®^$n5 c fcft 0 , 3^7i/«n8«ji©«rftftsiai*Bi 

E*»fWT*tt, a^;l/><*->*#**4«IBWW* [01©fffi*ftf&i$] 

**5xx*+s/»Ricj:oTi»j«Lfc*«, jmawo [0 i ] *mm<D-%ti&m<ommm&%o 

If, «OS#tC7i>'-/W8Jlgi&#SLTft*SS«ffl 30 S„ 

±e^si^jT'»> sftftow [03] xmrnicmhyy^omgrnmnt 

g«<7>-£®fc-Mij3-i'/i/£ > ffi*rfiiKzi^ni3^^ [S4] *«w«H©*5K«fionssw*^irh7yx 

[0 0 4 3] [0 5] *58IHSBO? 6fcflfiOHfilffl%/T?"r 3Y;UW 

m%mm>icB-&t%3'(Mtz. njjiw-ym [06] «8^@m/£0t*&s„ 

J&ltc^VX&Zfrb, -t95 7^S«(C3^;l/;^- 10, 11 3-OUft 

>*9l*Mj*f«(l6*O^ST'fe*S//l/^X^U->'Efl 40 10a, 11a -M'J3^;1/ 

gijftr-ft<, -jKJcttfiissKiaK/^-^aigiit** iot>, nb z&mp^/v 



[05] 



[04] 



